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(54) MULTISTAGE SUPERCHARGE SYSTEM FOR RECIPROCATING ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce driving loss and 
improve specific fuel consumption of a reciprocating engine 
suitable for airplanes that fly in high airspace for a long time 
by individually controlling a waste gate valve and a bleed 
valve of a supercharger at each stage. 

SOLUTION: A multistage supercharge system 100 has three 
stages of superchargers, i.e., a high pressure stage 
supercharger 30, a medium pressure stage supercharger 40, 
and a low pressure stage supercharger 50. A waste gate 
valve W (W1 to W3) and a bleed valve B (B1 to B3) are 
provided in respective superchargers. A pressure sensor P 
(P1 to P3) is provided in the outlet side of a compressor of 
the supercharger. Based on signals from the respective 
sensors, a control means controls each of the valves W and 
B individually. For instance, if a pressure value read in the 
pressure sensor P in one stage has reached the 
predetermined value for the stage, the control means 
controls so that the valves W and B in this stage are closed 
and a turbine and the compressor in the stage are operated. 
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>©j^4?NjW££ffiT£-t±SC £*s-C#S. 
[004 1 ] *fc. liTiBSflffll^f&tt. BUgE4z>-9"P 1 . 
P2. P3t,c£r,X&to2titcKJjW&&mcm%.Ltc 

mizmicmutctzictnitox. «©©^-tr>3 2. 4 

2, 5 2fcJ;0'E8i®3 6. 4 6. 5 6 gfflgiJtCfHIiiS 
if*. CftCC<fc«P, *SI*S^©U^7'ax>^>ffl^ 
Siat&->^7-A 1O0B, M^«©?Rtf^gtCIc.Cr. 

&&©&*&&* * n-e t aiug mmxim $ 

tt. '>^7 : -A±^©5ai^lfi]±3l*2,Ci*i-C3?S„ 50 
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[0 04 2 ] ttc. SSStC^Sf •Smliem^fii©®* 
^ftStfjftti, §&©jai!£e©EI§«©±i£ffii|*sJ:tf 

K.te^X*tx?timL<?2>ctVX$2>. ?Z>t. •§ 
8©i&£3§3 0. 4 0. 5 0**5R^£#?E;*-fc>-&E8i{± 
0 3(C7KO/cEfflj§fiP V«Kfe(,>t r l — »a 
— B— C^D-E-- 2 J ©tlSS-CfrbftS. Cft(C*tO 

©a*&g3o. 4 0. 5 oi>m^m-&^iii>EEmi±m 

S4(C^O/cffiffiM^PV^0CC*>l»r ri—a — 
b — c->d — e— 2 j (DmffiX'nfrtiZC tttteK) . £4 

£-&3®*Si'*r-A 1 0 0&C«fcfttf. x>^>©tRM£:P? 
BE$-tfSff!SI{±*©f±^a*(5i«3-y:r. S^^A^i* 

[0 04 3]*fc, 3HJgp#Mi. *>*P1, P2. P 
3 tc J; o X t&tti 3 n/cBE^}©m{4B$H K) ©^{t$# 
^Klfjjn-r^i. ^'J-KAA^Bl, B2. B3© 
Bag£!Sgp L. &©©E«Sti3 6 . 4 6. 5 6 ©TflfSffl 

ywi. W2. WSi^'J-K^/Bl. B2. B 
3<t£a«j3-t±&C<!:{CJ:<3. >K«*g-r 

[0 044] ±^©<fc ^> tc^sn/c^nssjfjsi 

©U->7'Di>y>ffl^Sja*&->X-f A 1 0 0©fPlil$l| 

Mb. &&mimmi;x±m-tzt&&%micm-?x&w 

[oo4 5]iBBfcit. -^y axrstm:T) 1 
ccteti-c. iSE©jai&S3 o©^ i-y- h^;uy 
wnsicxyy-F^uyB i <D?>*fflc. *PKfmi& 

S4 OfeckO'fiBEISjt^SSOO^^WX Yf- 

yw2. wsteic/yy- vjwjbz, Bswm^x 
*j<„ cnccto. iS)iiajaj&g3o©^*5fp«)L.. * 

!E&J!i£iS4 0te<£tf<&HmMi!ag5 0ttf^«iO«ci>. 
[0 0 4 6 ] x>^ £tt&i. x>^>20 
A>6©gf^«-e©^fi*5^EEiajll*&S3 0 i?-f>3 2 

imr>xmmstn. ufrow*. ssESia*&S3o 
«»f s©^stc m vxv)ibx-mnm<DH3iitim e. n -5 

[0047] gi^br^g*«t»nLAmii*s'#^K:T*i 

ht. iSEe*f-tr>3 2©±jiKffliJ<hT?3£f|iJi©E^ 
*s)AAS-,rir-tr>3 2©[5Ilia*«ftt]-rS©'C. iiSE 

fSEaiti3 &ifivmirz>. cncccto. x>^>2 0© 

2 2 n 4KmBElil6±©^E<t^ L < 



(7) 

11 

ATS^OEEafcffiTT***. ^EI2*-e>3 2(7> 

[0 04 8] S 2{C*5^r, SEIKa*&S3 0^6x> 
^>2 0<D®m < g2 2CC«|&T^KmcOBE^Pl*, -b 

6o C<D<b#. PlOflbMJfJMPl OSriKxfcil^Ct 

tm-r&o fit, ccMCft***±»*ccaiBu^a 

^Cgiut^(Dld 1 0*«*fctB^ecttS4icii 10 

KBEaiatftS3 0©yy-F^^Bl*Hi<. r 
£ i . ffiBESEE«« 3 6 (c «fc o t^E 0/t®gW>-gp# 
«««»&«3 7*6K0lHSn. ilSEg:E*§&3 6<D± 
ffi{fflr&&^^Atf3 5CCR3ft£<D-C, x>s»2 

£{fc*&*j?r5E<DfId 1 1 <fc0/h 3 Offices CtcCtDm 

>3 2®BiEtt£{MHrr&. 20 

[0 04 9] tt*5 % P 1 (Dffi3WSL«CC"C«ttl^HFfSffl 

c>r, x>^>2occfl9ft-rs«a©EE*p 

fip i i*pe>p i o©«Hrtcc*i^s3&>sri»iLr^* 

[ 0 0 5 0 ] m^ldC^ S9m^, *Ef£j&*£^4 0 
*>6iSBEK:®*&^3 0K«it63n£«ScDE^£-k>1f 30 

Bff^fiEP2 0«rTH-*TC>*IHtt. ±mLtcS3^S 9 

[0 05 1 ] — -n. S 9CCfcl^T, 4>BEI2a3teS4 0* 
6>ME£gjlittS 3 0 Ccftte $ ti&mi\<D\£jl P 2 jWBfje 
ffiP2 0*Tiao/cCi3&s«a3n/t<t#tt % <weei2M 
*&S4 0?:fflC>/cjai&^StC3&:o/c^, -J-fttoftH 

/cESSJiii p vaiiatc *$w & D^ccai u tcm& 
-r&„ 40 

[0 05 2] *T tta«*s±»LT?BEEI8ilMeS 
3 0 tc«|&3ti*««fl!)E*3WBfSEfflP 2 0 4T05 

s i occfci^ws®f&g4o^x^x hy- 

K<£0> ^ES^-tr>3 2*6SMJ3ftfcSMW>±« 
*«*EES»-^>4 2«Ci«AT*d:ifcec, cpBESEW 
«4 6CCj:or»EES*ifc«a<0±«*«?«IESffiffl«3 

[0053] hy~h^uyw2;te<fcD : 

F^^B2tHCfcI»tt l *EEKEE*B«4 6K:J:* 50 
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anr*ES^-t>4 2<D±affljiTiswj<t©SE* 1 

*ESEM«4 6«:j:€>Ka(D»IIR^C>feiB*S. 
[0 05 4 ] *BESa«eS4 0<DS 1 1-S 1 7CCtaW 

sttm*. jSEsai&S3o©s2-s8«c*jw4ibffi 

-eur, s 1 8«c*$ 

t,>T, *E««ie»4 0«cfltt&3n4*»<DE*P3 3&* 

[t, s 3-s i 8<D;u-^^J5fflT^o cntc^ur, 

*ffSai&»4 0 CCflUSS ti5*a©E* P 3 **Br5Ett 

P3 ozT^itcctwrnrnztitctzicte, 

3CC^L/cEffliftgP V«HCCfct*SB*CC»U/c»& 

[0 05 5] Ttt*>%. «tS«^±»Lr*EIKIIie« 
4 0 «c«lft3tiS««©E^BfffifflP 3 0 £TIh]£ 
<b, S 1 9CC^T<gEimt&S5 0(D^ hy- 

ifi&HEHLZ-V>S 2icmx* &±tt>tc % <SE©E*§ 
*85 6^<tor»BE3hfcffl»©^«^*ffSEE»«4 
6Ki£A-r£<J:5K:&£ 0 

[0056] ^x^^'- h^';b^W3 4dcfcC>'^ ! J- 
K^i/^B3*H0fcia»tt, fiEaEW«5 6«cj:S 

int <£E© * - > 5 2 (D±»«Ji T»« i ©fflBE** 
[0 05 7 ] ffiE©iii!&i§5 0<DS2 0-S2 6 CCbtf 

4 am*. WE«ai&a3o©s2-s8cc*jws»ffi 

T, ifiBEajMft«5 0*6*E®ai«4 0«cfl^3ti 
^f£^tltc^(Df£tiP 3ifiP 31-P3 0<ommft 

[0 05 8] {£EfBEEffitt5 0 KifcATi**© 

jOTffSKffiK: * T±|? L/c^S^^rfHS-r & C t $ 

mmzmmc. x>^>2o©u**sH»or»Bf*fl[ 

4M<*r^/c^CCiSEI33S*&S3 0. *>6#BE3n/c» 
»*5»A*i*x>S?>2 0O«Wl«2 2CCRW6tir 

[005 9 ] *fc, ±ao/c»98*«:*j*i4S»fSffi. 
T <Ct>% P 1 0 . P 1 1 , dlO. dll. P20. P 
21, d20, d21, P30, P31, d30. d3 
KD^fBti, *SBM5»S80n^^ , ox>*y>ffl^Siajft 
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[ 0 0 6 0 ] «S2S«<3!>BTW. iSS*^* * * 

y- h^Vl/^^»;- F'W:/teB8l&Lft<Tt>J:c>. 
[006 1 ] J/c mii$0/cJ:5K. BBEWK-COiSKi 
CHB2 5 km«c*Jt»rtt. SScOEESI^3 6. 4 6, 5 
6<D±ifLffiJ<hTffiffl^ Llttfi 

a i o o*m^rm&2 5 km^-tLLSTSW^lCW:. 
-1513ft: 9*1 3. 4 2<0BE»J:k*«fll6ti*i««Lh<0^ca 

r&*#, t<D#j3. 4 2<tl>5— S^fcOOEffiJt 

[0 06 2 ] 

g^s by- h^i/^tect^y- K^vi/^fi 

©<Dja|£3§ CCflc^T Z> C t ft < fttt SWCim 

[006 3]^/c *4S©ff^-b>1f^6»€>n/cBE 
**. Checks MS«CD)RtTWK<C^je34r«a 30 

[0 064] srt. sa» ccgasrssuiBBfSfflofii* 

0. x>l»K»*#£ES-e*BE*tt*«rEEIiaSPV 
E«tt*©f±»*{^3tfT % ->x^A**©J8** 

fliSttSCitfr**. 40 
[0 06 5] Sfc. **WOUi/^PX>s;>ffl^ail 
fe2s;*?-Atc*l>?tt. E««r#E3l*ft:RfM>-» 

fc»***©EIB«©±8BII«CR-r. CftKJ:9, ESI 
[0 06 6] */c % $^©U^7'Px>^>ffl^i 
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fi|ji*IPV|£0 o 

[0 5 ] 0 i *ec^ufclSES©iai&«c[>fttt*SiW-r 
67P-^t- F0o 

[06 10 1 ^mLtc^Sm<0m&SO^1b^^ 

P-^ + - h0o 
[07 ] 0 1 *«C^U/cfiEEa©ai&»Dfftt*Bil8r 
£:7P-^*- h0 o 

[08] isSiu-r^^xj»<fc(DH«*?ftr«ia. 
[09] «??<DjaiftsoE*Jt*Jt«'rs»ia. 

[010] hV^GROB?±t3<D3Sia*&S«*U^^ 
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O^^0 O 
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